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1 General procedure for the synthesis of 2-substituted indolin-3-ones

(a) General synthetic method of 2-phenyl indolin-3-ones™
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To a solution of KOH (3.839 g, 68.4 mmol) and K,COj3 (4.149 g, 30.0 mmol) in H,O (60 mL)
was added glycine derivatives 5 (45 mmol, 1.5 equiv.) and 4 (30 mmol, 1 equiv.). Then Cu powder
(10.8 mg) was added, and the mixture was refluxed for 12 h. After filtration, the filtrate was
acidified with aqueous HCI (1 N, 120 mL), the formed precipitate was collected and dried over
P,Os in a desiccator under reduced pressure to give 6.

To a solution of 6 (25 mmol, 1 equiv.) in Ac,0O (75 mL) was added NaOAc (37.5 mmol, 1.5
equiv.). The mixture was refluxed for 5 h, then cooled to 60 °C and concentrated under reduced
pressure to remove Ac,0. The residue was extracted with EtOAc (20 mL>4), the combined extract
was washed with brine (20 mL) and dried over MgSO,. After filtration, the filtrate was
concentrated, the residue was dissolved in EtOH (60 mL), then a solution of Na,SOj3 (37.5 mmol,
1.5 equiv.) in H,O (20 mL) was added. The mixture was refluxed for 2 h, then the solvent was
removed and H,O (30 mL) was added. The mixture was extracted with EtOAc (40 mL>4), the
combined extract was washed with brine (50 mL) and dried over MgSO,. The organic solvent was
evaporated, the residue was purified by flash column chromatography on silica gel to afford 1a.

Substrates 1b-1j were synthesized according to the above procedure.
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1a (5 mmol) and KOH (25 mmol) were added in EtOH (20 mL), the mixture was refluxed for
1 h, then cooled to rt and concentrated under reduced pressure to remove EtOH. The residue was
extracted with EtOAc (10 mL>3), the combined extract was washed with brine (10 mL) and dried
over Na,SO,4.The organic solvent was evaporated, the residue was purified by flash column
chromatography on silica gel to afford 1u.

1u (3 mol) and NaOH (4.5 mmol) were dissolved in DMF (5 mL),and then benzyl bromide
was slowly added. The solution was kept at room temperature for 15 h, then diluted with CH,CI,
and purified by flash column chromatography on silica gel to afford 1v.

Compound 1v: 94% yield; white solid; *H NMR (400 MHz, Chloroform-d) & 7.30 (m, 2H),



7.25-7.14 (m, 8H), 7.09 (m, 2H), 6.91 (t, J = 7.5 Hz, 1H), 6.65 (d, J = 7.8 Hz, 1H), 4.89 (d, J =
15.7 Hz, 1H), 4.67 (d, J = 15.7 Hz, 1H), 4.37 (5, 1H); **C NMR (101 MHz, Chloroform-d) § 177.8,
142.6, 140.4, 135.5, 132.1, 129.6, 128.9, 128.9, 128.6, 128.6, 128.2, 127.8, 127.3, 127.3, 12525,
125.5, 125.0, 123.5, 109.7, 78.1, 44.0. ESI-HRMS: m/z [M+H]" calcd. for CpgHs,N3Og: 300.1383,
found: 300.1392

(b) General synthetic method of 2-benzyindolin-3-ones
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la (350 mg, 2 mmol, 1 equiv.) and DMF (5 mL) were added to a round-bottom flask. Then
sodium hydride (1.2 equiv. in 5 mL DMF) was added slowly using a syringe at 0 <C. After the
reaction mixture was stirred at 0 < for 30 min, alkyl bromide (2.2 mmol, 1.1 equiv.) was slowly
added. The solution was kept at room temperature for 20 h, then diluted with CH,ClI, and purified
by flash column chromatography on silica gel to afford 1n.

Substrates 10-1t were synthesized according to the above procedure.
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3 Copies of *H and *C NMR spectra of compounds 1s and 3a-3t
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4  HPLC traces for 3a-3t

o)

«Ph
N/BOC

N
/Q_(')N\Boc

3a
mAU_E e
E =
1200 - A
1000 4 2
800 ~
600
400
2004
04 y
| T T T |
3 4 5 6 7 8
I PREEETR] A T W T R U 5 W [ R
¥ [min] [min] [mAU*s] [mAU] %
e | === | ——————- R | --———————- |- |
1 5.475 BB 0.3632 2.90537e4 1213.86865 50.0702
2 7.418 BB 0.5833 2.89722e4 T62.42694 49,9298
mAU
1000 -
800 E
600 - ~
400—2
2004 §
04 — ~ .
e L L | T T T 7
3 4 5 6 7 8 9
I PREERSR] A TR [EFIOFA U iy U [T R
# [min] [min] [mAU*s] [mAU] 3
————|m————— | ====|====——= | ===—————— | ===——————- | ===————- |
1 5.213 VvV 0.2943 1.20327e4 $31.38519 97.4957
2 7.635 MM R 0.48%96 309.07376 10.52110 2.5043
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/gHN OEt
o

3b

mAU 7
3004
200—2 § 5
100*: - 5]
100
-200 : :
1 125 15 175 20 " Ta2s 25
I PREFI A SR/ 0T U T FH W5 5y U T A
3 [min] [min] [mMAU*s ] [mAU] %
=== | ====|======= | ===——=——— | === | ======== |
1 10.444 BB 1.0397 2.17083e4 278.39014 50.0554
2 22.646 BB 1.3013 2.16602e4 250.86470 49.9446
mAU? g
800 P
600 ]
400
200 .
0] o
2003 . : :
1b 12‘.5 1|5 17!.5 2‘0 22|.5 2|5
I CREFI A SRR IS W [ B =) U [ A
# [(min] [min] [mAU*s] [mAU] %
- |-———= === |-—————————- | —————————- |-———————- |
1 9.798 MM 1.2261 6.58860e4 895.61285 93.0197
2 23.377 MM 1.3220 4944.12598 62.33075 6.9803
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0]

WPh @
[::I:ﬁg‘ﬂ 0/*<\

/&%NWOV

(0]
3c
mAU %
150 =
125
100 -
75 8
50 8
25
s e B Y s L s s B B s
30 35 40 45 50 55 60 65 70
e CREFESE) A dgwE g 1T A U 5 U [T AH
# [min] [min] [mAU*s] [mAU] 3

1 40.282 MM R 3.2119 2.84802e4 147.78374 52.3896

2 56.933 MM R 11.1141 2.58821e4 38.81271 47.60104
mALU
100
80 3
60 8
40 g
20 /g\—/\
0 .
s 3 s 4 s, s e e 70
e CRETI (] SERY by W AR US55y = ATITE 2
# [min] [min] [mAU*s] [mAT] %

e e e | === e | === e == |
1 42.360 MM R 2.5412 3075.34863 20.17006 8.1474
2 55.683 MM R 10.3586 3.46709ed  55.78432 91.8526
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(@]
3d
mAU
150 §
125 ~
100 E
75
50
25
0 T T T T T T T T T ' T T T T T T T T T T T T T
4 45 5 5.5 6
W LRI TR AR ISR U T AR U vy U [ B
# [min] [min] [mAU*s] [mAU] %

e | === | = mm e e | ==mmmmmmee | ===mmmme |
1 4.550 MM R 0.2346 1789.01306 127.08457 49.5577
2 5.617 MM R 0.3926 1820.94373 77.29569 50.4423

mAU

80
1 8

SD—_ ;

40—2 ®

ZDé ./;\\‘
Ui““Il""\""|""|""|""|"q'_&“|‘“_"‘
45 475 5 5.25 5.5 5.75 6 6.25
I ORI TR] SRR I U [y R U 5y [EViTE A
¥ [min] [min] [mAU*s] [mAU] %

——- | | ==== | === | ====mmm - | === | =====- |
1 4.628 MM R 0.0975 45,45885 7.76950 5.8631

2 5.766 MM R 0.2643 729.88220 46.01999 94.1369
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0

Ph
N/Boc

N
//LﬁgN\Boc

3e

mAU 3
1250
1000 -
750
500

5.005

D
2]
8]
<
250
T T T I| T T T T T
6

250 F——FFF
3 5

: a '
e CREARTR] KA TR e [y R [ Ui T R
# [min] [min] [mAU*s] [mAU] %

1 5.005 MM 0.2965 1.39412e4 783.62366 51.6834
2 6.299 MM 0.3950 1.30330e4 549.86566 48.3166

mAU 3
1250 -
1000 -
750 =

o

o

ITe]
500 3
250
0

6.398

-250 3 — 1 — ————T————

3 4 5 6 7

W LREF R ST IR [ETEE A U vy U T A
# [min] [min] [mAU*s] [mAU] %

- | === === | ========== | —========- | —===—=== |
1 5.042 MM R 0.3329 1.38209e4 £91.87421 96.8510
2 6.398 MM R 0.3898 449.37311 19.21361 3.1490



0O

/OmPh
-Boc
N N
,/£§HN\BOC
(e}

3f

mAUE
300 -

5677

200

7.688

100
0
100

-200

; T ; T . T ; T T T T T T T T
5 6 7 8

e CREFEFIR) KA IETE Ui ] AR & = i 1]
¥ [min] [min] [mAU*s] [mAU] %
=== |- |——== === |——=——————- |————————- |——==———- |
1 5.677 MM R 0.3404 8259.19922 404.41907 50.8980

2 7.688 MM R 0.5370 7967.75195 247.30482 49.1020

mAU _;
300

5.762

200
100

7.942

04

@ —

100 3

200 3 —

5 6 7

e CREFRR] SRR ugEE W 1] A U 5 Ui [f1] A
# [min] [min] [mMAU*s] [mAU] %

0o —

1 5.761 MM 0.3636 3928.06445 180.04416 97.1012
2 7.942 MM 0.4405 117.26672 4.43736 2.8988

w0 —



O

F Ph
N/Boc

N
,/£§2N\Boc

39

mAU—i
1250
1000 -
750 -
500
250

0

5.137

6.679

1 . —_
3 4 5 6 7

i PREATIE KM WERE WAL W TR
# [min] [min] [mAU*s] [mAU] %
- = | ====]======- | === | === | ===
1 5.137 MM R 0.3534 2.28232e4 1076.42480 50.2753
2 6.679 MM R 0.4300 2.25732e4 874.91064 49.7247

mAU

114

1200
1000
800
600
400
200
0 L T ! T

11//6.784

T T T T T T T T T T T T T T
4 5 6

~

i CREFEE) SR s [ETAESA U 5y W T A
# [min] [min] [mAU*3] [mAU] %

1 5.114 MM R 0.3745 2.85028e4 1268.37476 97.8783
2 6.784 MM R 0.3382 617.85724 30.44529 2.1217



O

-Boc
N
//£§HN\BOC
(e}

3h

mAU
600

5.267

400 |

200

wn
wn
(==}
©
0 K
-200 ‘ ‘ - t ‘
2 7

3 4 5 6

e CREFES A KRR WETE U T A U vy [EVEE A
# [min] [min] [mMAU*s] [mAU] %

il e |——==| === | === | ————————— | —==—==—- |
1 5.266 VB 0.3136 1.41965e4 691.39899 50.9969
2 6.855 BB 0.3973 1.36415e4 528.25854 49,0031

mAU ]

600 |
400

200

-200

(=]
o]
| 5.132
6588

I LREFER) R IS i [ R U =g
¥ [min] [min] [mAU*s] [mAU] %

Eand REEEEEE e R |- - |- |- |
1 5.132 MM 0.3249 7692.56689 394.65396 97.5495
2 6.588 MM 0.3153 193.24551 10.21428 2.4505
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O

-Boc
N N
//LkHN\Boc
O

3i

mAU 3
1500 3
1250 3
1000 3
750 5
500 3
250

03

5113
6.602

250 7 0 0 h

4 5 6 7 8

I PREIBESR] SR T W ey A U 5 U [ R
# [min] [min] [MAU*s] [mAU] %

e R e B |- | ————m - | ———————- |
1 5.113 MM 0.3860 3.53676ed4 1527.16895 49.2704

2 6.602 MM 0.4428 3.64152e4 1370.51233 50.7296

mAU
1000 -
800 -

600 -

400

200 -

0 . .

5.257

6.862

4 5 6 7 8

e CREFRFME] AR bEwE Ui T R I v U T A
# [min] [min] [mMAU*s] [mAU] z

———=|m————— e | === | ===——————- | === |
1 5.257 MM 0.3545 1.40609e4 661.01965 97.9445
2 6.862 MM 0.3387 295.09229 14.51962 2.0555



0O

OZN\T::::IiAngDh
~\-Boc
N N

/&SN\BOC

3j
mAU
3003
200 - -
100 3 i g
0 =
-100 3 —/////’ﬁ\\\\\\x\\‘— 4_’H,.,f"/f/’ﬁK\\\\\\xﬁhgTA__.__hk_h_g___m
-200 3 '
1 L L N R D
6 7 8 9 10 1 12 13
g CRETITR) A I LETR A U 7 LEJTR A
# [min] [min] [mMAU*s] [mAU] %
=== |====|======- |——======== |========-= | ——==—==- |
1 8.437 BB 0.4961 6245.56836 192.71332 49.2511
2 11.481 vV 0.6981 6435.51025 139.51872 50.7489
mAUE
600—;
500 - 3
400 P
300 -
200 4 8
1004 =
0 .
T T T T T i r T T T 7T T T ¥ ] i r T T T T T T T T T T T T T i T T T '
6 7 8 9 10 11 12 13
W ORPF I E] 287 g LEJTEE A i 15 =T SA
# [min] [min] [mAU*s] [mAU] %

1 8.364 MM 0.5474 1.05672e4 321.76361 92.8757
2 11.622 MM 0.9040 798.35547 14.71857 7.0243
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-Boc
E N N

/§5"{‘\Boc

3k

mAU

100 3
503
04
503
-100 3
-150
-200

e CREFESE) 67 I e 1] B e = e 1T B
¥ [min] [min] [mAU*s] [mAU] %
il Bttt | ——== === | === | ——=====—=- | === |
1 4.722 MM R 0.2459 3235.48779 219.32024 50.3168
2 ©.377 MM R 0.3943 3194.74707 135.04497 49.6832

mAUE
1200 3 3
1000 i
800 3
600 3
400 0
2004 @
0 — T+ I T T T T T T T 1 5 T \ '
2 3 4 5 6 7
e LREI R TR SRR IR W T FEL 5 W [ F
# [min] [min] [MAU*s ] [mAU] %
e |- === | —=====—=—= | —==——=—=—= | —=====—= |
1 4,750 MM 0.2859 1.55755e4 907.85260 97.4857
2 6.524 MM 0.3181 401.71851 21.04676 2.5143
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0

Ph
N/Boc
Br

N
KSN\BOC

3l
MAU_E 5
1000 P ©
800 -3 o
] w
600 -
400
200
o+ 7
4 45 5 55 6 6.5 7
e CREFEFR] ARy TR U T A W v U T A
# [min] [min] [mAU*s] [mAU] %
= m————— | ====]|======- | === | === | ======-- |
1 5.207 MM R 0.3126 1.43114e4 762.95508 50.1860
2 6.616 MM R 0.4226 1.42053e4 560.21960 49.8140
mAU*: o
1003
mé
60*;
407; o
20 2
0,: J/(E\‘T
' ] ] | T ;
W CRER R SRR WESE [EJE 2! W& iy U 1T R
# [min] [min] [mMAU*s] [mAU] %
- |-——= == |- | -—————————- |-——————- |
1 5.181 MM 0.2924 2144.73047 122.26463 94,9271

2 6.452 MM 0.3233 114.61462 5.90813 5.0729



mAU 7

3003
250 =
200
150 3

100 =
50 3
0 3

2

-

e CREEETE] A 0w W T A e = W T A
¥ [min] [min] [mAU*s] [mAU] %
———m == | === | === - | —=mmmmmm- | === |- |

1 5.278 MM 0.3324 3536.22437 177.31744 55.4871
2 6.680 MM 0.4242 2836.83594 111.46307 44.5129
mAU
300
250 -
200 ©
150 2
100 -
50 ~
0 | T . - — :
2 3 4 5 6 7
e CREFEE] SRR e U [ X U 1y U [T X
¥ [min] [min] [mAU*s] [mAU] 3
eI EEEEEE | === —mm-- | === |- - | —=————- |
1 5.165 MM 0.3236 2783.13013 143.32652 98.0884
2 6.771 MM 0.2022 54.23851 4.47177 1.9116
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@&N’BOC

N
/&SN\BOC

3n
mAU
600 -
500 §
400 §
300 o
200
100
0I T T T T \I' T T T T T T T T T T T T I‘1I | T
4 5 6 7 8 9 10
e CREFRT ) 2 T U TR AR U v U R AR
# [min] [min] [mAU*s] [mAU] %
e e |====]======= | —==—===—== | —========= | =======- |
1 7.061 MM R 0.4827 1.17346e4 405.14465 50.1823
2 9.299 MM R 0.7241 1.16493e4 268.12674 49.8177
mAU 3 5
800 @
600
4003
200 5
04 J 2
200
L e L L S L
4 5 6 7 8 9 10
I PREEI AR A TR Ui [ FHL U Ui [
# [min] [min] [MAU*s] [mAU] %

b |-——= | ——————- |- |- | -——————-
1 6.981 MM 0.5346 2.22634e4  694.03503 94.8631
2 9.275 MM 0.5362 1205.56653 37.47159 5.1369
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@&N’BOC

N
,/LESN\BOC

30

mAU ]

250 -

200 3 2

150 b ©

100—5 é

50

O_: T T “5 T T T

5 6 7 8 9 10

e CREFESR] 27 bgesE W [ A U vy W T A

¥ [min] [min] [mAU*s] [mAU] %

e e | == | == | ==~ |
1 6.802 MM R 0.4705 3467.01147 122.80345 50.0761
2 9.049 MM R 0.7174 3456.46997 80.30141 49.9239

mAU

600 %

500 P

400

300

200 ©

100 §

0 —= T T T T T T T T T T T T T T T — T T T T T T
5 6 7 8 9 10

e CREFES(R) A igHE [EATARA U 15y [ETAESA
¥ [min] [min] [mAU*s] [mAU] %

e e | === | === mmm s | === |
1 6.849 MM 0.5507 1.55403e4 470.32043 95.9139
2 9.218 MM 0.5392 662.04492 20.46514 4.0861
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@&N’BOC

N
,/kﬁgN\BOC

3p
mAU
80
] 3
60 % 3
40% =
20
0 T ] T A L ) R L L ) S
6 7 8 9 10 11 12
e PR R) A i U [ A U 155 U [] X
# [min] [min] [mMAU*s] [mAU] %
=== |—===]======= | —======——- | —======——- | ========
1 8§.472 MM R 0.5755 1384.29114 40.09034 50.3920
2 10.832 MM R 0.7963 1362.75439 28.52396 49.6080
mAUE
300 4
3 3
200 o
100-2 @
3 ®
0 =
'100: T T T T I T T T | T T T T | T T T T | fl T T T | T T T T I
6 7 8 9 10 11 1
W CRE TR A I Ui i1 A W 15 Ui ] AR
¥ [min] [min] [mAU*s] [mAlU] %

S B | === | === | === | —=mmmmm - | === |
1 8.583 MM 0.7083 9436.334%96 222.03900 94.8117

2 10.869 MM 0.6181 516.37213 13.92419 5.1883
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@&N’BOC

N
/gHN\BOC
@]
3q

mAU ]
40
20
0
20

N
(=]
N 2
] @
-40{
-604 .
e ———

———— T 77— T T T T T T T T T T
5 6 7 8 9 10

g PREAETE) A WETE LEATOPEA U 5 W [ A
¥ [min] [min] [mAU*s] [mAU] %

R | === === | == | === - | === |
1 7.627 MM R 0.5120 1220.99011 39.74861 50.2640

2 9.830 MM R 0.6608 1208.16296 30.47238 49.7360
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1 7.409 MM 0.5980 2.98268e4 831.33026 94.6061
2 9.707 MM 0.5740 1700.55713 49,38013 5.3939
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3 [min] [min] [(mAU*s] [mAU] %

1 7.267 MM R 0.7587 3.17732e4 697.98547 50.7807
2 9.922 MM R 1.3117 3.07962e4 391.31177 49.2193
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¥ [min] [min] [mAU*s] [mAU] %
=== m————— | ====|======= | =====————- | ====—=———- | =======- |
1 7.528 MM 0.8696 1.98342e4 380.14243 97.5665
2 10.492 MM 1.0500 494.70456 7.85283 2.4335
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el e |-———— - | —————————- | -—————————= | ———————- |
1 4,804 MM R 0.2371 3863.39307 271.58505 50.3298
2 6.455 MM R 0.3734 3812.75854 170.19043 49.6702
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# [min] [min] [mAU*s] [mAU] 3
———— | m—————— | ====|======= | === | === | =====—=—=
1 4,707 MM 0.3830 2.70933e4 1178.91003 97.42098
2 6.276 MM 0.1862 714.73370 63.97007 2.5702



3t
mAU 3
500
400 3 §
300 <+ =
3 w
200 b
100
0
100
2 3 4 5 6
B CREI R TR] A I U T FR U5 sy U [T FH
# [min] [min] [mMAU*s] [(mAU] %
== | ——==|======= | === | === [-===———- |
1 4,386 MM R 0.2609 5596.20313 357.50525 50.1913
2 5.614 MM R 0.3477 5553.53320 266.18558 49.8087
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# [min] [min] [mAU*s] [mAU] %
Sl B R | === | === | === |

1 4.433 MM 0.2721 4933.94727 302.182%5 97.5113

2 5.698 MM 0.2470 125.92263 8.49837 2.4887



